
Caribbean Recruitment of Florida9s Spiny Lobster Population 

Haroip W. Sims, JR., AND RoBert M. INGLE 

Tue Florida spiny lobster, Panulirus argus (Latreille) is an animal 
of considerable importance to Florida fisheries. The principal 
fishery is centered in the Florida Keys and southeastern Florida, 
but it ranges throughout the Gulf of Mexico and along the east 
coast of the United States to Beaufort, North Carolina (Moore, 
1962). 

Previous reports have been published on various phases of the 
biology of this animal. Crawford (1922) wrote on spawning 
habits and artificial hatching. Crawford and De Smidt (1922) 
covered life history, utilization, and the findings of a spiny lobster 
hatchery formerly operated by the U. S. Fish and Wildlife Service 
at Key West. Smith (1948a, 1958) dealt with the fisheries generally 

and made notes on life history, methods of capture, markets, and 

legal regulations. Dawson and Idyll (1951) reported on conserva- 
tion methods. Lewis (1951) described the phyllosoma larvae and 
was first to mention that foreign recruitment may take place. Later 

Lewis, Moore, and Babis (1952) reported on the post-larval stages. 
Robinson and Dimitriou (1963) published on the present and past 
status of the fishery. Ingle et al. (1963) proposed a possible Carib- 
bean origin of Florida9s spiny lobster populations and were the first 
to emphasize the importance of the Yucatan Straits in such recruit- 
ment. Several mimeographed reports have been prepared by the 
University of Miami on the production of marketable lobsters. The 
present summary provides an extension of the work reported by 
Ingle and co-workers. 

MeETHODS AND MATERIALS 

Between August 1962 and August 1963 eight trips were made 

through Florida Straits to the Yucatan Straits for the purpose of 
collecting plankton. Samples were taken during the day and night 
when work was underway. Some cruises and sampling were termi- 
nated before reaching the Yucatan Straits, as weather and rental 
boat fees governed the number of days work on each cruise. During 
the eight trips 413 samples were taken and a total of 6931 phyllo- 
soma larvae belonging to the genus Panulirus were collected. 

Standard tows were made at random with a conical California- 
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TABLE 1 

Vertical distribution and diurnal migration of phyllosoma 

Cruise number 7, June 1963. Number collected by each net by day or night 

Station Day Night 
Number *300/s Surf. *300/s Surf. 

I 5 0 
2 14 0 
3 liat 0 
4 0 25 
5 ili 1 

6 iS 0 

7 5 1 
8 0 0 
9 1 0 

10 1 62 

It 5 80 

112 24 245 

13 4 21 
14 Trawl Sample 

15 35 4 
16 14 0 
1G 14 0 
18 4] 0 
19 36 5 

20 24 153 
21 28 162 
2D, It 4 

DS} 0 0 
24 Ih 0 

25 0 0 
26 5 ol 
DY i! 272, 

28 Try Net 

29 Try Net 

30 1 0 

*Oblique tow 300 foot to surface. 
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Cruise number 7, June 1963. Number collected by each net by day or night 

Station 

Number 

31 
32 

33 

34 

35 

36 

37 

38 
39 

40 

41 
42 

43 
44 

A5 

46 

47 

48 

*300/s 

22 

D®|W WW 

Day 

Surf. 

oS = Ot 

*Oblique tow 300 foot to surface. 

Night 

*300/s Surf. 

14 

107 

1a 



210 QUARTERLY JOURNAL OF THE FLORIDA ACADEMY OF SCIENCES 

type plankton net with a diameter of one meter at the mouth and 
about 15 meters in length. The main body of the net was con- 
structed or number 30 grit nylon gauze with a finer section of 

number 56 grit nylon gauze at the cod end. It was lowered into 

the water to a depth of 150 or 300 feet and was then brought to 
the surface over an oblique tow which brought it from scheduled 
depth to surface in 30 minutes. At the same time another net of the 
same type, or of 2 meter in diameter in some cases, was towed just 
below the surface. Phyllosoma larvae were collected in both nets. 

Samples were preserved immediately in 5 per cent formaldehyde. 
Later they were washed, then stored in 3-5 per cent formaldehyde 
buffered with borax and marble chips. 

In the laboratory all phyllosoma larvae were removed from 
plankton collected in each sample. Various known and unknown 
species were separated and the number of larvae for each species 
recorded. Total length, measured from the apex of the angle 
formed by the eye stalks to the tip of the telson, and the possible 
stage of development were recorded. Tables 2-6 deal with the 
phyllosoma larvae of only Panulirus. 

THE PHYLLOSOMA LARVAE 

The phyllosoma larvae of the Palinuridae (typical spiny 
lobsters) and the Scyllarides (sand or shovel-nosed lobsters) are 
leaf-like and transparent plankton. 

The colloquial name stems from Leach (1816), who gave such 

larvae the generic name Phyllosoma. Other workers notably Guerin 
(1830), Richters (1873), and Ortmann (1893), carried on the name 

in the belief that these forms were adult. White (1847) gave the 
adult form of a spiny lobster the generic name Panulirus. It was 
not until the early 19009s that many zoologists simultaneously dis- 
covered that the phyllosoma were the larval stages of spiny lobsters. 

Although Phyllosoma has priority, it has been used exclusively for 
larvae, and the International Commission on Zoological Nomen- 

clature recently suppressed Phyllosoma in favor of Panulirus (Von 
Bonde, 1932). 

The long larval life of phyllosoma is well documented by Smith 
(1948b), Sheard (1949), Lewis (1951), Johnson (1960a), and 
many others. The wide geographic dispersal, via ocean currents, 
is shown by Gurney (1936), Smith (1948a), and Thorson (1961). 
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Because P. argus is the commonest spiny lobster in the area of 

this study as well as in the Caribbean, the area of possible recruit- 
ment, it is assumed that the majority of phyllosoma reported upon 

here belong to that species. Probably some are of the species 
P. guttatus (Latreille) and P. laevicauda (Latreille ), both of which 

are reported in scattered populations throughout the areas of study 
by Holthuis and Zaneveld (1958), Holthuis (1946), and Smith 
(1948b). There is no published literature describing laboratory- 

reared phyllosoma of P. argus, P. guttatus, or P. laevicauda, and no 

one has ventured to describe the larvae of P. guttatus or P. laevi- 

cauda from planktonic collections. Lewis (op. cit.) described from 
plankton 11 stages in the larval development of P. argus. Although 

our data are not in complete agreement with those of Lewis, we 
provisionally accept his designations. It appears there could be 
intermediates between many of the stages Lewis describes, but 

little more than conjecture could be added without laboratory 

raised material. 
For 300 Panulirus phyllosomas selected at random, an attempt 

was made to separate the three species meristically, by comparing 
such body parts as fore-body width to total length and fore-body 

width to hind-body width. These ratios failed to show any specific 
differences. To further check this method the same Panulirus 
phyllosomas were plotted against an equal number of phyllosomas 
of Parribacus, of the family Scyllaridae. Phyllosoma of these two 
genera are similar in body shape, but the two are easily separable 

on morphological characteristics. The graphs failed to show a 

difference between the two genera until the very late stages, and 
then only because Parribacus grows much larger as a phyllosoma. 

From work of Saisho (1964), who compared the first stages of 

several species of Panulirus, and from our own observations on 
Parribacus (Sims, 1965), it does not appear to be possible at present 

to distinguish between the phyllosomas of closely related species. 

SURFACE CURRENTS AND LARVAL MIGRATION 

Ocean currents affect the distribution of food for fish, they warm 
or cool areas of the sea so that certain species of marine life might 
dwell there, and they aid in the distribution and transmigration of 
the eggs and larvae of these species. Consequently, a knowledge 

of currents is essential for the understanding of the variations in 

abundance of marine animals that depend on them. 
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Published studies on the surface currents of the Caribbean Sea 

and Gulf of Mexico (Sverdrup et al., 1949; Leipper, 1954; Stommel, 
1958; Drummond and Austin, 1958; Stewart, 1962; Ichiye, 1962; 

Day, 1961; Salsman and Tolbert, 1963; Tapenes, 1963; Wust, 1964 ) 
indicate that the currents of the Caribbean, via the Yucatan Straits, 

may be of importance in seeding Florida and the Gulf of Mexico 

with tropical marine life. These wind driven currents of the 

Caribbean, after going through numerous local eddies and gyres 
along shorelines, flow into the narrow straits between Cuba and 

Yucatan. After leaving the Yucatan Straits the water fans out into 

various parts of the Gulf of Mexico. Water on the eastern edge of 
the straits turns to the right to enter the Florida Straits and Gulf 

Stream, water mid-way in the straits flows northward into the Gulf 
of Mexico where it (1) enters the so called <loop current= (Salsman 
and Tolbert, 1963; Univ. of Miami, 1957), which flows first north- 

ward toward the United States coastline, then turns south and 

enters a clockwise eddy flowing along the continental shelf of 
Florida9s west coast; or (2) after a northward flow turns to the left 

and enters a counterclockwise eddy that flows along the coasts of 

Mississippi, Louisiana, and Texas. Water on the western side of 

the straits flows into the southwestern Gulf and Campeche area. 
There is an indication that some of this water leaves the Gulf by 
subsurface and counter currents (Leipper, 1954; Salsman and 
Tolbert, 1963). Leipper (1954) gives a generalized current pat- 
tern of the surface currents of the Gulf of Mexico and Yucatan 

Straits. 

There is biological evidence that tropical Caribbean fish and 
invertebrates are carried to Florida by these currents (Caldwell 
and Briggs, 1957; Briggs, 1958; Caldwell, 1959; and Dawson and 

Idyll, 1951). Cuppy (1917) and Arendt (1963) show that ocean 
currents transport large numbers of <sea beans= from the Caribbean 
to the coasts of the Gulf of Mexico and east Florida. 

With this oceanographic and biological evidence in mind we 

initiated a drift-bottle study which would help establish the rate of 
flow of the surface currents in which the phyllosoma probably 
travel. The data discussed herein cover work during the spring 
and summer of 1963, with notes on a small drop made in the fall 

of 1962. | 
The release of drift-bottles was made in conjunction with our 

plankton sampling cruises. Bottles of various types were dropped 
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during cruises in the months of September and October, 1962, and 
April, June, and August of 1963. Fig. 1 shows the approximate 

location of each release. Table 7 gives a complete list of the re- 
turns to date. 

Drirt BotrLE RELEASE AND RETURN DATA 

During the fall of 1962, 20 bottles were released in the Yucatan 
Straits. One was recovered 18 days later at Snake Creek bridge in 
the Florida Keys, a distance of more than 360 miles, with a mini- 

mum rate of 20 miles a day. Another was found at Key Largo 119 
days after release; as this bottle was found high on the beach it may 
have been there for some time. A third bottle released toward the 
western side of the Yucatan Straits, was recovered after 210 days at 
Matagorda, Texas. 

In April, 1963, 212 drift-bottles were released in groups of 6 
along a course from Dry Tortugas to Alacran Reef and then south- 

GULF OF MEXICO 

KEY 
YUCATAN ey sor APRIL @ 

oy -) JUNE O 
4aw_ |AUG. 

S OTHERS & 

-O- 

Fig. 1 Drift-bottle release locations (from U. S. Coast and Geodetic 
Survey Chart No. 1007). 



Q
U
A
R
T
E
R
L
Y
 
J
O
U
R
N
A
L
 
OF

 
TH
E 

F
L
O
R
I
D
A
 
A
C
A
D
E
M
Y
 

OF
 
S
C
I
E
N
C
E
S
 

21
6 

W
a
 

8O
nl

 

8W
N 

W
u
 

W
e
 

8O
u 

On
l 

O
u
 

soseyd 

uooyj 

got 

eS 
8SAY 

066 L8 Sill 

6 86 LG IG 

0:96 OS SI 

TVG GV b 

LG CV OG 

L8G GL Lb 

L 66 IV GI 

GLE OOT V 

8dutoyt, ovaiwy = sopduirg 

"SAY Uy Joquiny 

JU
99
 

19
g 

O
V
 

91 

Ll 

IZIS 

[EReN 

e961 

26 8°96 G C9IGLTI GLI <SnVy 

C96I 

I Die il Glee PSI oun{ 
C961 

G GGL ¢ 0'0G-9'T C8 Idy 

e961 

L LST ib GOGGE JE 8uv 

cS6l 

9 Gs Ail 9 6LI-S TI OF <09d 

G96I 

V S él V C6I-GT 6S PO 

C961 

I GGG I 0'61-S'T VS 8ydos 

C961 

I ©0 T g¢o-C'T 661 8ony 

98V1G UOlIAVqQ asvIS osury pepe][oD eae @| 

[PPOW uvIIN uvoyN 9ZIS JoquinN 

N «9G-¥G 8III PO1V OF ep ATYJUOW 

V ATAVL 



Sims AND INGLE: Spiny Lobster Recruitment 21:7 

west to the Yucatan Straits. At some stations soft drink bottles 
(161) were released for the U. S. Fish and Wildlife Service Bio- 
logical Laboratory, Galveston, Texas. It is interesting to note that 

most of the bottles released between Dry Tortugas and 88°359 west 
longitude were recovered in the Florida Keys and on the Florida 

east coast. Those released near the Tortugas showed more returns 
in the Florida Keys than did bottles released west of there. The 
one exception was station 20, whence one recovery was made at 

Grand Isle, Louisiana, and another at Veracruz, Mexico. All the 

bottles released west of 88°359 W, were recovered from the coasts 

of Texas and Louisiana. Bottles released along the north coast 
of Yucatan and in the western Yucatan Straits were found in 

Florida, the Bahama Islands, Texas, and Louisiana. According to 

current charts all these bottles should have stranded in the north- 
western Gulf. Observed returns can only be explained by the 
existence of uncharted eddies or by the effect of local wind and 
tidal conditions after the initial dispersal. The effect of wind on 
drift-bottles is shown by Chew et al. (1962), who reported on the 
abnormalities in returns of drift-bottles released in the wake of 

hurricane Carla. The general effect of wind on surface and sub- 

surface currents is discussed by Sverdrup et al. and by Leipper. 
The fact that no recovery was made from station 32 in less than 

92 days suggests that the bottles may have spent some time travel- 

ing around before being caught in a current that carried them 
ashore. To date 24 per cent of the bottles released in April, 1963, 
have been recovered. 

In June 1963, 434 of our own drift-bottles and 135 bottles pro- 
vided by the Fish and Wildlife Service were released, mostly in or 
slightly south of the Yucatan Straits. The quickest return from 
this area was 65 days, and the mean number of days for all re- 
coveries was 120. This would suggest that the bottles may have 
been retained for it was shown by the fall release that such a trip 
could be made in as few as 18 days. Again, bottles released on the 
western side of the Yucatan Straits were recovered from Jackson- 
ville, Florida, to southwestern Texas. To date returns have reached 

23 per cent of those released. 
Only 192 bottles were dropped in August, 1963. They were 

released at four sites in and just north of the Yucatan Straits. Only 
two stations have yielded returns. From Station A2 recoveries were 
made on the Florida east coast and at Port O'Connor, Texas. From 
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Fig. 2. Monthly occurrence of larval stages in Area I. 



Sims AND INGLE: Spiny Lobster Recruitment 219 

Station A4 returns were made from the east coast of Florida only. 
The transport appeared to be much faster at the time of this re- 
lease. One bottle reached Delray Beach, Florida, in 20 days, a rate 

of not less than 30 miles a day. The mean rate for all returns was 
50 days or about 12 miles a day. We have recovered only 7 per cent 
of those released. 

PosstIBLE INTERPRETATIONS OF DRIFT-BOTTLE DATA 

Data thus far developed from this study indicate that the rate 
of flow of the surface current from the Yucatan Straits to Florida 
is sometimes, at least, as fast as 30 miles a day. Such rapid trans- 
port could have important bearing on the recruitment of phyllosoma 
larvae. Lewis (1951) feels that the length of the planktonic life 
of P. argus is more than 6 months. Other workers (Gurney, 1936; 
Johnson, 1960a; Prasad and Tampi, 1959) predict similar lengths 
of time for other species. All estimate that 9-13 stages develop dur- 
ing this interval. Saisho (1962) was able to raise the larvae of 
P. japonicus to the eleventh phyllosoma stage in 90 days. How- 
ever, his stage XI is equal in size and development to stage V as 

described by Lewis. Saisho interprets this to mean that there must 
be many more stages in the development of the larvae than past 
studies have indicated. The opinion shared by Saisho (1962), 
George and Cawthorn (1963), and Inoue and Nonaka (1963) is 

that the length of time between ecdyses varies with age and be- 
comes increasingly longer as the phyllosoma mature. Saisho9s work 
on P. japonicus showed that the time between stage I and II aver- 
aged 7.4 days, while the time between stage X and XI averaged 

13 days. From these data we may assume that the length of time 

from stage I to the last stage in P. japonicus must be more than 6 
months and that the total number of stages must be more than 11. 

The same is likely true of P. argus. 
When applied to our drift-bottle data, these findings have in- 

teresting cannotations. For example, the data shown by drift- 
bottle No. 77A, which traveled from the Yucatan Straits to Snake 

Creek bridge in the Florida Keys in 18 days, suggest that even at 
this rate of transmigration any first stage phyllosoma hatched in the 
Yucatan Straits undergoes two ecdyses before reaching Florida. 
Therefore, any first stage phyllosoma larvae found in Florida waters 

must be the spawn of local populations. Deductions of this type 
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Fig. 3. Monthly occurrence of larval stages in Area II. 
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should be of value in locating offshore populations. It is possible 
that older stages could pass from the Caribbean to Florida without 

ecdyses; however, it may be deduced from the drift-bottle study 

that some of the objects carried by the surface currents of this area 

may spend some time in the eddies and slow moving currents that 
retard their northward movement. 

It is possible that larval development is accelerated in the warm 
tropical waters of the Caribbean and lower Gulf of Mexico. If so 
the distance from the source of recruited larvae to Florida would 
be shorter than the distance in higher latitudes. 

VERTICAL DISTRIBUTION AND DIURNAL MIGRATIONS 

A phyllosoma larva is not a static object like a drift-bottle. AI- 

though planktonic in nature and at the mercy of prevailing cur- 
rents, the larvae may inadvertently retard their northward move- 

ment by undergoing changes in vertical distribution. Harada 

(1957), George and Cawthorn (1963) and Johnson (1960a) sug- 

gested that the phyllosoma larvae follow the typical daily vertical 

migration of zooplankton (Moore, 1958). Our observations both 
in the laboratory and at sea agree with these data. In tanks at the 

Pigeon Key Field Station, early stage phyllosoma swam the length 

of a 12 foot tank to congregate in the dim light surrounding a flash- 

light beam. If the beam was moved to the other end of the tank 

all the larvae followed within 5-10 minutes. 
Table 1 lists the data collected during cruise number 7, made 

in June 1963. During this cruise two one-meter nets were fished 
simultaneously at each station in an attempt to show a variation 
in the catch of each net during night and day. One net was fished 

just below the surface and well behind the boat, to reduce the 

chance of catching sargassum weed, which was abundant in the 
area. Every attempt was made to keep the top of the net not 
deeper than one foot. The second net was fished in the oblique 
manner, 300 feet to surface in 30 minutes. Both nets were fished 

for the same length of time. The deep net was brought out of the 

water as soon as it reached the surface to prevent it from taking 
surface plankton, as closing devices were not available. The data 
clearly show that the largest number of phyllosoma were collected 
by the deep net during day sampling, 7 Am to 7 pm, and by the 
surface net during the night. Almost no larvae were taken on the 
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surface during day samples, and the few larvae that were collected 
by the deep net at night may have been inadvertently captured in 
surface water as the net was lowered and raised. 

Differences in direction between surface and subsurface waters 

are not uncommon and are frequently described in oceanographic 
reports. These differences in current direction coupled with the 
vertical distribution and migration of phyllosoma larvae could aid 

in the retention of phyllosoma in a given area and would augment 

chances for some local recruitment in Florida. This must remain 

a speculation, however, until supporting evidence is developed. 

SEASON OF HATCHING AND OCEANOGRAPHIC DISTRIBUTION 

The first phyllosoma stage was collected every cruise except 
the one made in January when the youngest stage was stage II. 

The last stage (XI) was taken every trip except April. First stage 

post-larvae were collected only in April, June, and August. In no 
cruise did the range fail to extend from Stages II to X. 

Such data suggest that hatching takes place throughout the year 

at various points in and below the area of study. Supporting evi- 
dence is given by Smith (1948b) and Holthuis and Zaneveld 

(1958), who found gravid female spiny lobsters in the Caribbean 
from October to June, and by Lewis (1951), who reported them in 
Florida from March to November. 

In an attempt to show a progression in the modal sizes of 
phyllosoma transmigrating from the Caribbean to Florida and from 
Florida north, four sampling areas were set up; Area I, from lati- 
tude 20-22° N, including the Yucatan Straits and the waters north 
of the Yucatan Peninsula; Area II, between latitude 22-24° N, in- 

cluding the waters west of Cayo Arenas and east to Alligator Reef 

in the Florida Keys; Area II], the waters between latitude 24-26° N; 

and Area IV, a straight line due east of St. Augustine, Florida ex- 
tending to the middle of the Gulf Stream. Area IV was sampled 
only during the months of July and August, 1962. Tables 2-4 give 
the data collected in each of the areas. Table 5 combines Areas 
I-I1]. Table 6 provides information obtained in the Gulf Stream 
east of St. Augustine. Monthly size frequency graphs are provided 
for each area (Figs. 2-5). 

These tables and figures show no modal progression in size or 

stage between areas or from month to month. Geographically the 
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Sims AND INGLE: Spiny Lobster Recruitment 229 

larvae are spread almost uniformly throughout the areas sampled 
except for the area in the Yucatan Straits, where the narrow channel 
and less surface area probably account for a concentration of the 
larvae and more are taken per sample. 

A small number of early stage phyllosoma larvae belonging to 
the genus Panulirus have been collected in the Gulf of Mexico west 

of St. Petersburg, Florida. 

of AREA IV 

JULY (8, 1962 JULY 23, 1962 
32 Zoi: 

JULY 27, 1962 JULY 3l, 1962 

28 

r2345678 90 12 34567 8B9ION 
STAGE 

Fig. 5. Monthly occurrence of larval stages in Area IV. 

HyDROGRAPHY AND DISTRIBUTION OF LARVAE 

Studies made at the Pigeon Key Field Station indicate that 

hatching takes place on offshore reefs on the ocean side of highway 

U.S. 1. Samples of the plankton taken over these reefs during the 
spawning period yielded numerous first stage phyllosoma larvae. 
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Simms AND INGLE: Spiny Lobster Recruitment 2277. 

In samples taken farther offshore the percentage of stage I lessened 
and a wide size range was collected. From the bridges along U. S. 
1 in the Florida Keys, 1237 samples produced only 7 phyllosoma 

larvae, viz.: three stage I collected in May 1963, and single speci- 

mens of stages I, III, VI, and VIII collected in August 1963. Prasad 

and Tampi (1957) and Johnson (1960b) reported similar findings 
and feel that there is a rapid offshore movement of the first stage. 
If this is the case in the Florida Keys, then this stage must enter 

the Gulf Stream to be carried toward northern waters. Some of 
these larvae may be able to re-enter coastal populations by being 
caught in one of the numerous eddies that lie along the eastern 
coast of the United States and in the Bahamas. Great numbers 
must drift northward with the Gulf Stream to oblivion in the North 

Atlantic. 

Twenty-six per cent of the phyllosomas collected during the 8 
cruises were in the first stage. The largest single catch of this stage 

was made in April, 1963, when 712 were collected in a 30 minute 

sample taken just northeast of Cabo Catoche, Yucatan. All the 
other samples containing large numbers of stage I were collected 

within 50 miles of land, but it was not uncommon to collect this 

stage more than 100 miles offshore. 
The middle stages, IV through VII, accounted for the greatest 

number of phyllosomas collected. These were collected every 
month and in every area sampled indicating a good mixing of larval 
populations and a constant recruitment. 

The last stage accounted for only one-half of one per cent of 

the total number collected. Small numbers were collected both in- 
shore and offshore and on the surface as well as in the deep water. 

Post-larvae were collected in the offshore waters of the Florida 
and Yucatan Straits during the months of April, June, and August 
and were collected in the inshore waters of the Florida Keys from 
April to August. Large numbers of post-larvae were reported in 
Miami from January to March (Lewis et al., 1952), and they occur 
throughout the year in the Indian River at Stuart, Florida (Witham 
et al., 1965). The post-larvae apparently may enter the inshore 
waters to undergo juvenile development, but their occurrence both 
inshore and offshore suggests metamorphosis takes place regardless 
of the suitability of location for survival. 
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SUMMARY 

A large number of plankton samples were taken with | meter 
and % meter plankton nets in the waters of the Yucatan and 
Florida Straits. The absence of a progression of model size or stage 
for phyllosoma larvae of Panulirus argus from southern to northern 

stations or from month to month indicates that year around spawn- 

ing takes place in the Caribbean. This assumption is supported by 
the continuous presence of gravid females. The wide size range 
throughout the period sampled is also consistent with widespread 

recruitment from the Caribbean. 
Drift-bottle data indicate that the rate of flow of the surface 

water from the Yucatan Straits to Florida may be as fast as 30 miles 
a day, but many floating objects take longer because of eddies and 
slower currents. Moreover, in a laminated current system in which 

contiguous layers move in opposing directions, horizontal move- 

ments of vertically migrating plankton may be retarded. Phyllosoma 
larvae undergo such vertical migration. 

Successful migration of planktonic animals over long distances 
is largely dependent upon length of larval life and speed of cur- 
rents. Prevailing hydrographic conditions in the Yucatan and 

Florida Straits give strong evidence of the seeding of Florida 

waters with Caribbean hatched phyllosoma larvae. Information is 
now needed to show how these larvae enter coastal populations 
and what methods may be employed to retain greater numbers of 

them to insure their survival and growth. The international scope 

of current and future investigations emphasizes the need for co- 
operative efforts throughout the Caribbean area. Even though 
spawning in Florida is probably greatest in spring and summer, 
the year around delivery of larvae from the Caribbean and con- 
tinuous recruitment of newly formed post-larvae makes year classes 
difficult to distinguish. 
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